Appendix C
Lock Hydraulic System Model
and Prototype Study Data

C-1. Introduction

The availability of data from CE hydraulic model and
prototype investigations of navigation lock filling/
emptying systems, as summarized in Table C-1, is given
in Table 1 of Iltem P5. This information was obtained
from a detailed review of 81 reports on model and proto-
type studies (1937 to 1984) by STP, BHL, and WES.
Those reports are listed in Appendix A. The organiza-
tion and use of Table 1, Item P5, are described in the
following paragraphs.

Table C-1
Lock Hydraulic System Model and Prototype Study Data
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C-2. Design and Operational Variables

A list of 251 hydraulic design and operational variables
or significant features of navigation locks was derived
from a review of such items in several kinds of filling/
emptying systems used in CE locks. This list is orga-
nized in an upstream-to-downstream order and has a
numbering sequence for easier manipulation in a digital
computer. The major divisions of the list include:

11000 INTAKE SYSTEM

12000 FILLING VALVE SYSTEM

13000 CULVERT-CHAMBER MANIFOLD
14000 LOCK CHAMBER

15000 EMPTYING VALVE SYSTEM
16000 OUTLET SYSTEM

A listing of operational variables is included with each
major division in Table C-1 rather than in a separate
division in order to group more closely the aspects of the
lock operation with their related design features. The 22
“NOTED ITEMS” lines include special items peculiar to
the specific projects and are identified in the notes at the
end of Table C-1.

C-3. Test Reports

Each column heading in Table C-1 includes a very brief
identification of the project and a brief notation of the
report number (full title in Appendix A). The reports are
listed in chronological order of the report dates. The
STP Report No. 46 contains six separate studies and is
listed in six separate columns in Table C-1. This gives
an apparent total of 86 reports. All the reports are avail-
able on loan from the WES Technical Library.

C-4. Types of Data in Reports

The types of lock performance data available in each
report and pertaining specifically or generally to the

various design and operational features investigated are
indicated by the following letter symbols in Table C-1:

T = time, curves, and/or tabulation of lock
chamber filling and/or emptying, or
actual valve motion in a few tests

O = oveffill or overempty in lock chamber
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Q = culvert system discharge, or lock
chamber rate-of-rise or rate-of-fall

H = hawser force on tow in lock chamber,
or in approach in a few tests

D =tow displacement, unrestrained by

hawsers

V =local velocities in ports, approach
channel, etc.

C = surface currents, including vortices at
intakes

B = boils, or surface turbulence

W = waves, or water-surface profiles in a

few tests

S = surges or oscillations

| =internal flow pattern or flow
distribution

Z = local average piezometric pressures

P = local transient or fluctuating pressures

L = pressure losses or differences

F = mechanical forces or torque

A = vibration

X = other data, usually air vent discharge.
See last line of NOTED ITEMS at
end of Table C-1

C-5. Comments

The following comments result from observations during
the compilation of Table C-1 and may be of interest

and/or assistance to users searching for available test data

pertinent to their design problems.

a. Consideration of both the design and operational
variables of the feature under investigation, both more
general and more specific identification of the variables,
and related items or systems in Table C-1 may aid in
finding data that might otherwise be missed.

C-2

b. The listing of operational variables at “division
level” in Table C-1 and the compilation process may
have resulted in some inappropriate entries of types of
data relative to the design variables. This would most
likely occur where a report table or illustration includes
several kinds of design and operational variables.

c. Culvert roof pressures just downstream from a
valve were considered pertinent to, and listed under,
12230 (15230) FILLING (EMPTYING) VALVE SYS-
TEM, FLOW PASSAGE, ROOF EL, although a different
variable may have been the primary consideration.

d. Surface currents at the intakes are listed under
11150 INTAKE SYSTEM, APPROACH, VORTEX
CONTROL, although the vortex control may have been
by valve operation or other feature rather than modifica-
tion of the intake system.

e. Variable 14000 LOCK CHAMBER was given
data references for nearly every citation involving lock
chamber filling and emptying times and/or rates, hawser
forces, surges, etc. Although there may not have been
any design variations within the chamber, it is a location
of primary interest for most aspects of lock operation.

C-6. Detailed Test Data Listings

Individual test report listings of the data locations within
the reports are given in Item P5. An example list is
given in Table C-2. The LINE NO’S correspond to
those 251 numbers assigned to the design and operation
variables. The TYPE OF DATA symbols correspond to

those given in paragraph C-4 above. The FORMAT
symbols are:

T = numbered table

P = numbered photograph

D = numbered drawings (plates)

F = numbered figures (covers all illus-

trations in STP reports)
W = test paragraph (or page if unnum-

bered paragraphs) containing infor-
mation not indicated by the tables,
photographs, drawings, or figures.
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The LOCATION IN REPORT numbers and letters are C-8. Coverage
those of the pertinent tables, photographs, drawings,

figures, and/or paragraphs in that particular report. A total of 24,635 location citations was derived from a
total of 2,816 single- or combined-item references
C-7. Instruction (tables, photographs, drawings, figures, text) in the

86 reports (81 publications).
In addition to the indicated tables, photographs, drawings,
and/or figures having data pertinent to a specific design C-9. Project Data Listings
and/or operational variable, the user should refer to those
parts of the text where these data items are discussed. Listings of available dimensional and other descriptive
The comment in subparagraph G-&bove also applies to data pertinent to the project designs investigated in the
the detailed data listings. Also, variations in design model tests also are given in Item P5. An example list is
and/or operational variables from table to table, photo- given in Table C-3. Entries of “XXXXX" indicate sub-
graph to photograph, etc., rather than in individual tables, headings; entries of “X” indicate confirmed nonapplicable
photographs, etc., are covered by listings of all the items; and blanks indicate unavailable information. A
related data item location numbers. The user should definition list for the abbreviations is included in
compare variables from item to item as well as in a Item P5.
single item.
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Table C-3
An Example of Project Data File Number (PLEGEND)
11879 PORT THROAT

eae S W Tar
AOBBL PROJECT DATA FILE NUMBER (P N )
Qm DATE SRt 14-86 11973 TOTAL AMEA

b0 GENERAL INFORPATION 11874 T. AREA/CULY. AREA

501” PROJECT TDEMTIFICATION 11378 T, WIDTH/CULY. WIDTH
eLid PROJECT 11300 TRANSITION COMDUIT
iOIE' DETAIL 11314 LENGTH
o118 REPORT 11330 SHAPE
19208  UATERWAY 1138 UPETA SIZE (uWwH)
182l MRPE 11340 DNSTR SIZE (UXM)
19229 MILE 11358 SLOPE
19238 PORT-DOCK MIMBER 11368 BENDS
14200 PROJECT DIMENSIONS 11379 HOTED 1TEMS
19310 DESIGN LIFTY 11408 OPERAT IOM
12328 max. LIFT 1L4le TYPE
1935% MIN. LIFT 11428 UVALUES USED
10348 USABLE LEMQTH 11439 UALUE SCHEDULE
10358 CLEAR LWIDTH 11440 INITIAL POOL EL
19408 PROTOTYRE SYSTEM 11450 INITIAL CHAMBER EL
10419 INTAKE 11468 NOTED ITEMS
19420 VALUVES 12090 FILLING UALUE SVYSTEM
10439 FILL/ERPTY 121080 VALVE
19440 OUTLEY 1211e TYPE
19459 LOCK GATES 1210 SIZE (UXKW}
10460 EMERG. CLOSURE 1213 RADIUS
10509 RGDEL STUDY 12149 TRUNNION EL
18514 TITLE ¢(SHORT) 12150 HOIST
1¥52¢ AUTHOR 12180 VENTS
10539 LARDNRATONY 121719 MOTED ITERMS
19548 WES LIBRARY MNO. 12200 FLOJ PASSAGE
18550 REPORT DATE i2aLe SHAPE
10564 TEST COMPL. DATE 12220 SI2E (M)
18578 SCALE 12218 ROOF EL
16550 SCOPE 128 4% INUVERT EL
18599 NOTED ITEMS 13259 CONTRACTION
11048 IMTAKE SYSTEM 12269 EXPANSION
11198  APFRDACH 1e2a7e UELL
11119 CHANNEL TYPE 1228¢ BULKHEAMD SLOTS
11120 CHANNEL LENGTH 1229¢ NOTED LTEMS
11130 GUIDE-GUARD WALLS 12309 DPEHOTICI‘I
1114% DERRIS COWTROL 1831e TYPE
11159 VORTEX CONTROL 12329 UALVES USED
11168 TRASH RACK 1231 UALLVE SCHREDULE
11179 NOTED ITEmS v ELL] INITIAL POOL EL
11204  PANIFOLD 12358 INITIML CHAMDER EL
112le TYPE 12380 VENTS
1122¢ LOCATIC 123 PULKHEAD $LOTS
11230 DESIGN SUN!G!NC! 12388 HOTED I1TENS
11249 1049 CULVERT-CHaFBILR RAMIFOLD
11241 mu 131 CULVERT
11242 ARRAMGEMENT 13114 LEMGTH
11243 SHAPE UM SHAPE
11244 NOTED ITEMS 1M SIZE C(wxd)
11250 PCRT FACE 13149 MEA
11851 WIDTH 17150 TRANSITIONS
il1252 HEIGHT 13180
11263 TOTAL ARER inm HOTED LTEMS
11264 T. MEEA-CULY. MIEA 13890  FANIFOLD
11349 PORT INTACE 132168 vl
11261 WIDTH 13889 BRANGH LATS, LONGS
11288 HEIGHT 13881 Myn
11243 TOTAL AREA 13882 ARRANGENEMT
11284 T. MEMTULY. AMEA 13487 LENGTH
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